Background 
INTRODUCTION

M
acrophytes have significant role in productive and trophic relations, nutrient cycling, sedimentation processes, biofiltration as well as in maintaining stability of the dynamic equilibrium, wherefore they present one of the most important elements of aquatic ecosystems (1). Aquatic macrophytes are also indicators of water quality.
The presence of macrophytes is influenced by many factors: water quality, water depth, substrate characteristics, indentation and slope of the shoreline, pollution by nutrients etc. Even more than these characteristics, morphometrical characteristics of the Reservoir proved to be more reliable predictors for both species diversity and community structure than chemical ones (2, 3, 4) .
The overall aim of our study has been to detect habitat and temporal patterns in macrophytic vegetation, covering the relations between eco-1 very rare, 2-infrequent, 3-common, 4-frequent, 5-abundant, predominant. The distribution coefficient d is MMT/MMO ratio, which describes distribution continuity. If d=1, the species is present in all survey units, if d < 0.5, the species is present in a small number of survey units (a heterogeneous distribution pattern).
The degree of similarity between populations of macrophytes listed in our investigations (2004) (2005) and in the 1986 (5) has been calculated by Sørenson similarity index S (9).
RESULTS
The main indicators of eutrophic water status of Gruža Reservoir are physical, chemical (Tab 1) and biological logical conditions (such as morphometrical characteristics of the shoreline, water chemistry, water depth and nutrient pollutants) and aquatic vegetation in terms of species composition, distribution, diversity and mass and to compare our results with the results from 1986 (5).
We attempted to answer the following questions: What are the main determinants of the occurrence and the horizontal extension of macrophytes in four different shore habitats? What are the main patterns of temporal vegetation change in a shore habitat?
We have also focused on the following hypotheses:
-Water quality support development of macrophytic vegetation, but the different habitat characteristics along the shoreline cause different distribution of macrophytes,
-Favourable morphometrical conditions make quick colonization possible in still water.
MATERIAL AND METHODS
Gruža Reservoir, which is located in the central part of Serbia, at an elevation of 238m above sea level, is 10 km long and 0.2-1.5 km wide, with surface area of 934 ha. Two thirds of the Reservoir are shallow (3-9 m), with maximum depth of 31 m and oscillations of water level of 3-5 m.
The water samples for the analysis of physical and chemical characteristics were taken together with those for quantitative analysis of macrophytes, bimonthly from May to October. during the period [2004] [2005] . At the approximate location where macrophyte cover was determined, water samples were collected directly above the vegetation beds by placing sample bottles approximately 50 cm below the water's surface for each four part of Reservoir (A, B, C and D in Fig 1) . In every of these four parts of the 10 samples were taken from different points, at each point of sampling taken two samples were taken per site and merged together for analyses. Analyses of physical and chemical parameters were performed by standard methods and these values (which represents arithmetic mean value of all measurements) are given in Table 1 .
During the period 2004-2005 aquatic macrophytes were investigated bimonthly from May to October. Aquatic macrophytes were surveyed in four parts of variable length (A, B, C and D in Fig 1) depending on morphometrical characteristics of the Reservoir, vegetation characteristics, water depth and human impact. In every homogeneous shoreline part colonized by macrophytes, we conducted investigations by the method of transects. Plants growing along the shore as well as in water, up to a depth of 5 m, were collected (with grapple) and determinated according to Javorka and Csapody (6).
Relative abundance was evaluated using a five degree scale, according to the Kohler & Schneider (7), as follows: The presence and composition of macrophytic vegetation is determined by eutrophyc status of the Reservoir, wherefore the eutrophic species are dominant -Potamogeton crispus, Phragmites australis, Ceratophyllum demersum, C. submersum. These species indicate highly eutrophic waters (7).
Comparison of our research data of aquatic macrophytes with the data of investigations from 1986 (5) were established into four parts of the Reservoir and presented in Table 2 . The data reveals that in the dam part A (Fig  1, Tab 2 ) submerged species are represented by few species with low RPM. Floating and emerged species are not present. The results of investigations from 1986 did not record macrophytes in this part of the Reservoir (5).
There are more recorded species in Part B (Fig 1, Tab  2 ), but the coverage is still small. In 1986 only very poor macrophytic vegetation was present (5). Low value of Sø-renson similarity index indicates that there is a difference in the state of macrophytes between 2004-2005 and 1986 . Parts C and D (Fig 1, Tab 2) are the richest in species and coverage both in the first (1986) (Fig 4) for these species has a value 1. For all the other species values of MMT exceed MMO values (Fig 2) . These species have heterogeneous distribution pattern, as shown in According to our researches the distribution of most aquatic macrophytes in Gruža Reservoir as a whole, is heterogenous with MMT and MMO values of different size (Fig 2) and with low value of distribution ratio (Fig  4, gray bars) .
In Fig.3 and Fig 4, made upon the data from 1986 (5), it is evident that values of MMT and MMO are not equal for the recorded species and that heterogeneity was more expressed -not a single species recorded at the time had the value d exceeding 0.5 (black bars in Fig 4) .
DISSCUSION
Our researches of macrophytes in Gruža Reservoir have been performed systematically as well as compared to the results of previous researches. According to the obtained results the habitat and temporal patterns in macrophytic vegetation have been determined, covering the relations between morphometrical characteristics of the shoreline, water depth and nutrient pollutants, as well as aquatic vegetation (species composition, distribution, diversity and mass).
Our results have confirmed previously set hypothesis that physical conditions (such as a steep rocky banks where High degree of similarity between the two time of analysis has been confirmed with high value of the Søren-son similarity index for Gruža reservoir in its whole (Table  2) . Comparison with the results from investigated period 2000-2003 (14) shows that there are no differences in species diversity. This shows that the first changes in flora occurred very quickly, while in recent years the changes in vegetation structure seem to be much slower.
For Gruža Reservoir as a whole, the presence of macrophytes is not excessive, since frequent fluctuations of water level limit their development (15, 16) , especially the development of emerged plants, which are the richest in great depths are just off shore), rather than water quality, might be responsible for restricting diversity of macrophytes. In Gruža Reservoir water quality (eutrophic conditions) support development of macrophytic vegetation (1,11), but the different habitat characteristics along the shoreline cause different distribution of macrophytes. Main determinants of the occurrence and the horizontal extension of macrophytes in four different shore habitats are shown to be morphometrical characteristics of shoreline (indentation of the shoreline, its slope, muddy banks), water depth and pollution by nutrients (1, 3, 12) . A pronounced poverty in species with small coverage has been recorded in the part of the lake around the dam, which has the form of a gorge with steep rocky banks that are virtually naked and where great depths are just off shore. Due to these physical conditions biodiversity is restricted. In parts of the lake with the shallowest water and greatest indentation of the shoreline, where nutrients are constantly leached into it, the greatest diversity and RPM of species has been recorded.
The main pattern of temporal vegetation change in the shore habitat are favourable morphometrical conditions, which make possible quick colonization -in the first year after the Gruža Reservoir formation, the shallow and muddy littoral was overgrown with macrophytes, most extensively in the inlets (5), confirming that the degree of indentation of the shoreline is a very significant factor in the formation of macrophytic vegetation (3). The data for Kis-Balaton reservoir (13) and for Yacireta reservoir (4), regarding to quickness of the development of macrophytes, correspond to our data.
